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The Effects of Morphological Traits on Body Weight of New Variety

Nibea albiflora (Richardson) *“Jinlin 1”
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Abstract: In order to pursuit the correlation between various phenotypic traits and body weight of new va-
riety Nibea albiflora “Jinlin 17,402 fish were randomly fished out of the cage and 13 phenotypic traits were
measured, such as total length(X,), body length( X,), head length( X;), snout length( X,) , head length behind
eyes(X;), eye diameter( X) , torso( X;) , withers height( X;) , body width( X,), length of caudal peduncle( X,,),
depth of caudal peduncle( X,,), tail length( X,,), and length of caudal fin( X,;) . The correlation coefficients and
determination coefficients were obtained, using correlation and path analysis via Microsoft Excel 2016 and
SPSS 22. 0. All the traits collinear seriously or not significant were rejected, to hit the main phenotypic traits
that affacting the body weight of N. albiflora, then multiple linear regression analysis was further performed, the
results showed that the largest correlation coefficient was the effect of total length on body weight in all correla-

tion coefficients (0. 871 of female, 0. 904 of male) . All the regression coefficients between measured traits and
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body weight had signifacant positive correlation (P <0.01). Total coefficient of determination of female and
male was 0. 894 and 0. 912 respectively. The optimal linear regression equation was found by the body weight
as the dependent variable, total length( X,) , withers height( X;) and body width( X,) as the independent varia-
bles for female: Y, . = —522.895 +18.018 x X, + 25. 734 x X; + 34.077 x X, . The optimal linear regres-
sion equation was found by the body weight as the dependent variable, total length( X, ), withers height( Xy)
and body width( X,) and length of caudal fin(X,;) as the independent variables for male: Y, ., = —465.844 +
17.849 x X, + 24.157 x Xy + 30.023 x X, — 7.045 x X,

Keywords: Nibea albiflora; phenotypic trait; body weight; path analysis; multiple linear regression equa-

tion
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(X)) BURSR (X)) | IREE (X)) KT (X)) R (X)) | RE (X)) . BWIK (X,,) . B
F (X)L B (X)) MK (X)) 5 13 ARGk E ek (18], RS E 0.01 g,
HAE ARG 22 0. 01 em,
1.3 it

W75 9 B R FH Microsoft Excel 2016 F1 SPSS 22. 0 2 Eb 4T 411400, FIFIALZ A kst ™)
M7k, XHSMORIEATE R | MO ARSI L2 ek MEA0AT , ARATIE A bR X A 22 114
WA UOE R TR O R S I B, PRAR . MRS, = P, o+
2Py, HIEVSERE A, = P7, FPCEREd; = 2r, x P x P, Hodvr HPRRZ MIHDE R AL,
PO HAEBRRE, PoRREEARREL

2 EREHSMW
2.1 FTMERRESHGITE
WHEMEILSMEREIEGIT AR ILE 1, AR, MEaiRE KRR R K (34.36% ), H
UOERTE (23.69%); Mifa RN A S ZEBEK (23.16%), HRERBWK SEE (45N
21.80% F120.39% ) ; MRS 52 Z MR/ MO T AMEIRI N2 K, 20518 6.61% 5 6.35% .
1 EReERSERNRESH

Tab.1 The phenotypic parameters of morphological traits in Nibea albiflora

M @ e &

e e PR pnae gy PR apny
Mean eviation CV/% Mean eviation CV/%
R V/g 250. 88 51.16 20.39 219.66 52.05 23.69
2K X, /em 25.24 1.60 6.35 24.25 1. 60 6.61
&K X,/cm 22.17 1.63 7.34 21.21 1.56 7.34
%K X,/cm 6.09 0.42 6.96 6.00 1.19 19.77
WK X,/cm 1.76 0.24 13.47 1.68 0.22 13.31
AR5 KK Xy/cm 3.41 0.4 11.67 3.41 1.17 34.36
IR42 X,/cm 0.93 0.16 17.76 0.91 0.16 17.80
KFK X,/em 11.87 1.11 9.39 11.2 1.51 13.48
K& Xg/cm 7.45 0.60 8. 11 7.12 0.68 9.53
RJE X,/cm 3.73 0.40 10.74 3.58 0.41 11.40
BWK X,/cm 3.39 0.74 21.80 3.24 0.58 17.77
EARE X,,/cm 1.99 0.46 23.16 1.93 0.23 12.15
EBE X,/cm 7.28 0.81 11.17 7.06 0.66 9.31
BE#EK X,/cm 3.89 0.51 13.11 3.82 0.56 14.65

2.2 MAREIRHEX ST
“CofRh 1S B AUMETE R T R A B E WL 1 FE 2, R RUIR A IEZS A, AT LA
PRELFEAT 0T . BPHTE SRR BRI AR DG R AN 2 R,
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Fig.1 Histogram of female for body weight distribution Fig.2 Histogram of male for body weight distribution

R2 BEHBEESUEROREMEXRY
Tab.2 Phenotypic correlation analysis among morphological traits for Nibea albiflora

izl EZIN fhE ek K kK gk Rk RS ER s KR BRKEMRS BR REEEK

Gender Trant Y X X, X, X, kKx X X X X X, X, X, X
R Y 1 08717 0.84™ 0.581™ 0.343™ 0.310™ 0.254™ 0.663 0.747 0.677" 0.3 0.260™ 0.504™ 0.248™
2K X, 1 0.922™ 0.611% 0.345™ 0.320™ 0.304™ 0.746™ 0.577™ 0.489™ 0.470™ 0.251™ 0.631™ 0.325™
kK X, 1 0.578™ 0.32™ 0.292™ 0.318™ 0.716™ 0.540™ 0.454™ 0.447 0.264™ 0.535™ 0.206™
kKX, 1 0.238™ 0.751™ 0.418™ 0.173 0.417™ 0.339™ 0.327™ 0.169" 0.45™ 0.236™
K X, 1 ~0.38™ 0.016 0387 0.211™ 0.292™ 0.043 -0.016 0.025 -0.03
ME K X 1 0.021 -0.053 0.281™ 0.108 0.210™ 0.136  0.311* 0.192*

Wit W2 X, 1 0.017  0.083 0.193™ 0.24™ 0.129 0359 0.176"

e ETKX, 1 0.451™ 0.356™-0.023 0197 0.008  0.047
K% X, 1 0.4417 0.263™ 0.240™ 0.302™ 0.101
KE X, 1 019 0.09 0.29™ 0.189™
= 1 0.091  0.787*-0.192"
Bl X, 1 0.136  0.085
Bk X, 1 0.454
Rk X, 1
hE Y 1 0.904% 0.876™ 0.232* 0.402* 0.153 0.042 0.548 ™ 0.833 ** 0.736  0.477 ** 0.492* 0.528 ™ 0.130
2K X, 1 0.966 * 0.270 ™ 0.439 ™ 0.183** 0.050 0.576 0.724 ™" 0.612 ** 0.488 ** 0.465 ** 0.630 ™ 0.239 **
kK X, 1 0.269 ™ 0.447 ™ 0.185™ 0.016 0.571 * 0.686 ™ 0.599 ™ 0.542 ™ 0.465 ™ 0.558 ™ 0.098
%KX, 1 0.170* 0.973* 0.052-0.%1™ 0.190™ 0.117 0.110 0.133 0.144*  0.057
W X, 1 -0.015 -0.028 0.276™ 0.366™ 0.266™ 0.160* 0.251™ 0.130 -0.02
MG X, 1 -0.080 -0.606= 0.117 0.064 0063 0.001 0079  0.028

Mtk BRAE X 1 -0123 0045 005 0114 -0.02 039" 0.246"

5 BTKX, 1 0.46™ 0370 0.172° 0.291™ 0.120 -0.036
ki X 1 0.552™ 0.372™ 0.386™ 0.44™ 0.139"
{KE X, 1 0.367™ 0.3955™ 0.4 0.131
RK X, 1 0.261™ 0.5%6™ -0.39™
EliR X, 1 0.24™ -0.005
EK X, 1 0.562*
RfEK X, 1

B, s TR EHE (P < 0.01) ; *FoRBEME (P <0.05) ,

Notes: ** means very significant correlation (P < 0.01) ; * means significant correlation (P < 0.05).

http : /xuebaobangong. jmu. edu. ecn/zkb



54 RIC, G5 w81 ST ESMRROS RE BY 5 o - 253 -

MEPEFIAEPE A S PRI DL A K S AR MIOC R B R, 209008 0,922 (MEPE) #10.966 (1
), MEMER ISR SR E 1Y Pearson A1 RELTE 0. 248 £ 0. 871 Z ], HikBIM W EMC (P <
0.01) , FRREMKREV/IMRI N 2K > K > K5 > R > KK > kK > BK > BK >k
> IRIELK > B > IREE > BEEK, Hrb DR S5RE MR R, B SENHCRE
/N, HEHAIEBMIR SR 1Y Pearson #H3C RELFE 0. 042 2 0.904 Z[i], HrhBRIRAE R EE K51,
PIRFI K- (P < 0.01) , MSCREDKRBVMRI R . 2K > K > Km > (KR > KK > B
ﬁ > %Wg% > %Wﬁ/ﬁ > D@JL/( > %JL/( > HEE%& > %@gfﬁ > HE?%, Eqﬂiﬁu%ﬁ'ﬁﬁié% Pearson *Hﬂé
FRUROR, MR/, REEKOORTIRE:, SHfAR—5
2.3 “%%ﬁﬁﬁ%im%mﬁ%ﬁﬁ

DA RS, SRRy A28 &, FIHEAM: SPSS 22.0, RAZES AR, #7204tk
BUH5HT . BRI ™ R AR IR T A 3 (P > 0.05) MR, R S5KE (V) %
R MEIRE i 22 oTInlIF 7 e, MEPE B A i 0 (X)) L I8 (X)) FIHARJE (Xg) =AMRR,
YRR IR B K (X)) o RS (X)) . KR (X)) FIREER (X,5) POASPRIR . X6 1 H R BGHA ThR
b, 130 IR A1 J5 5 04 T 0 38 AR DG A MR A 3l 2 2R, O TS8R N Y [B) H3i A2 R AR

ARAEAE G R B, , AT PER SR T A DC R (r,) #I5r BUPIER 43 . MR iy B 42
VER GEBREL,P,) FPFIHARIE G EBEAER (r,P) , Bl = P+ X rP (MRS, £4), K3 W

N, 16 I MEPE BTt 3 FPEASTEPON AT /Y AR th KBNS 4K > A > IR, T 16
e 0l £ 4 R PR R FEAE FH 2 A (l&f&ék) WIRFHEHEEM, #£3, £4 % VIF ( variance in-
flation factor) {EI/NT 10, VLA /4 R 58,
R3 HEEGHEEESERTEEN TR
Tab.3 The effects of morphological traits on body weight of female Nibea albiflora
[E] 42215 FH Indirect effects

etk P S .
Teai . Direct path 2K X, E X, I X, ot VIF
rait Correlation L
coefficients Total length ~ Withers height ~ Body width Total
4K Total length X, 0.871 0.564 0.175 0.131 0.306 1.671
R Withers height Xy 0.747 0.304 0.326 0.118 0. 444 1.577
1AJE Body width X, 0.677 0.267 0.276 0. 134 0.410 1.383

x4 EHEGEEESERNEENZITRR
Tab.4 The effects of morphological traits on body weight of male Nibea albiflora

PER e 28 WARR [A] 4% Indirect effects
R Direct path £ X, K5 X, RS X, REEK X, 24 VIF

frat Corrlation coefficients g length  Withers height Body width };ﬁﬂ{lfﬁ Total
2K Total length X, 0.904 0.550 0.228 0.144 -0.018 0.354 2.527
A Withers height Xg 0.833 0.315 0.398 0.130 -0.010 0.518 2.197
A& Body width X, 0.736 0.236 0.337 0.174 -0.010 0.501 1.665
FEFEK Length of caudal fin X;; 0. 130 -0.076 0.131 0.044 0.031 0.206 1.063

2.4 JBERIMEERRERESH

ARG AP A B e s R BN, A5 BB MR S P MR X A i e R B, sk s, k6
IR o XL L BB A P PEAR B AR A L Rl PR R, R A 2k L i BUE A A5 PR B o (A
MPeE 228, MR S MM ReE R AN 0. 894 10,912, JEATT LI, 8l B
PR RENE 16 1 P8 B 20f 0 (A B A9 2 BEMoRR v A OO A B D R B O, MEVE D 0. 318,
HEPED 0.303 5 MEPERJE A S0 A 1 38 [R] Bl 22 iR/, 08 0,067 5 MEMEAPRIR -5 R EE K i 3L A
P BB N,
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Tab.5 The determinant coefficients of the morphological traits on body weight of female Nibea albiflora

(E2TN 2K X, R X IR X, SPE R
Trait Total length Withers height Body width Total R
4K Total length X, 0.318 0.198 0. 147
AT Withers height X, 0.092 0.067 0.893
P JE Body width X, 0.071

®o WHAEHBESERIMEERNRERY

Tab.6 The determinant coefficients of the morphological traits on body weight of male Nibea albiflora

E2/N i X, E X, K X, SRE R
Trait Total length Withers height Body width Length of caudal fin Total R*
42K Total length X, 0.303 0.251 0.159 -0.020
M5 Withers height X 0.099 0.082 -0.007
15 Body width X, 0.056 -0.005 0-912
FEAEK: Length of caudal fin X, 0. 006
2.5 SuEPEFENETL
FKHZBLGHIbRE:, &BEERE, HIRARENAZE, 45RWUEKT,
x®7 BESHERMEERERE
Tab. 7 Regression coefficients of morphological traits on body weight
. fm R U_3 EY W’Malﬁlu_ﬂ EY A
oo Mool Unstandardized Standardized ! Sig.
coefficients coefficients
H 5 Constant -450.531 +28.016 -16. 081 0.000
2K X 27.792 £1.108 0.871 25.087 0.000
# 1 Constant —511.449 +22.948 -22.287 0.000
) 2K X, 21.024 £1.077 0.659 19.512 0.000
Mfgé X, 31.096 +2.856 0.367 10. 886 0.000
H 1t Constant -522.859 +18.730 -27.915 0.000
2K X, 18. 018 0. 927 0. 564 19. 441 0. 000
i X, 25.734 £2.387 0. 304 10. 782 0. 000
W X, 34.077 +3.369 0.267 10.115 0.000
#H Constant -492.066 =24.008 -20.496 0.000
2K X, 29.344 +0.988 0.904 29.710 0. 000
& Constant —482.914 £19.190 -25.165 0. 000
2K X, 20.538 +1. 144 0.633 17.955 0.000
s X, 28.727 £2.703 0.375 10. 628 0. 000
& Constant —478.356 +16.214 -29.503 0. 000
e 2K X, 17.121 £17.121 0.528 16.479 0.000
8 R X, 24.553 £2.330 0.320 10. 538 0.000
I X, 30. 147 +3.374 0.237 8.935 0.000
F 1 Constant —465.844 +16.074 -28.981 0.000
2K X, 17.849 1. 026 0.550 17.397 0.000
s X, 24.157 £2.260 0.315 10. 687 0.000
I X, 30.023 £3.270 0.236 9.181 0. 000
B X, ~7.045 £1.908 -0.076 -3.693 0.000
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\

PMAHEE (V) s MEPELI (X)) 8 (X)) SRR (X,) b BZR R SK (X)) 4k

(X)) R (X)) FREEK (X,,) b AZEIUE NS EZ T mE R .

Y, =-522.895 +18.018 x X, + 25.734 x X, + 34.077 x X, ,

Y, =-465.844 +17.849 x X, + 24.157 x X, + 30.023 x X, — 7.045 x X,; o

TEZTellH s Hrrh, [BIESF- 75 F0 SSR M 1 [ AR i e ] % PR AR B 9 e v Sg e s 5k 227 J5 Fl SSE
PRI T 2B iR 25 KON RIS 6 S IR 25 SR i se ), H F RSk i —E Z R R, Y F
EHEET 1, UEURRIZE A SR L HRT 1, WHBEIRRA 25, BASIHEE X,
H S SRR AR W E MR R K8 R P <0.01, BEZFEABIR N BA it X, M
Pt | RE BARE = AR RIR, e ke (RIERREEK 4 MR SRERG M Z okt

R AT 4R,
%8 ZEAFEMFESH

Tab.8 Analysis of variance of multiple regression equation

5 LT S5 AN =Ry ¥r P 2

Gender Model SST df MS Sig.
[E1J9 Regression 400651. 483 1 400651. 483
5% 7% Residual 127961. 079 201 636. 622 629.339 0.000°
J3 Total 528612. 562 202

) [B] 5] Regression 448261.962 2 224130. 981

Mgé 582 Residual 80350. 600 200 401.753 557.883 0.000"
J3 Total 528612. 562 202
[F1JT Regression 475545. 987 3 158515.329
5825 Residual 53066. 575 199 266. 666 594.434™ 0.000°
ST Total 528612.562 202
[F] )5 Regression 438518.062 1 438518. 062
5% 7% Residual 97869. 828 197 496. 801 882.683 ™ 0. 000"
ST Total 536387. 890 198
[A])5 Regression 474299. 825 2 237149.913
5% 7% Residual 62088. 064 196 316.776 748.636 ™ 0.000"

P AT Total 536387. 890 198

8 [ Regression 492334248 3 164111.416

5% 2% Residual 44053. 642 195 225.916 726.426 0.000°
3T Total 536387. 890 198
[A1J Regression 495227.816 4 123806. 954
5%2% Residual 41160. 074 194 212. 165 583.540 " 0. 000"
AT Total 536387. 890 198 438518. 062

. a—a K, b—2K, ka; c—2k, ke, KE; —2K, k5, KE, BERK, « « FREFWMEE

(P <0.01) ,

Notes: a—total length; b—total length, withers height; c—total length, withers height, body width; d—total length, withers height,

body width, length of caudal fin; * * means very significant correlation (P < 0.01) .

3 iTig

AT AR M T it < &% 1 5T 16 H IR MRS IE A MR 5 R HE 8] Pearson A 3¢ R EULE
0.248 50.871 ZJa], AR EBEMAE (P < 0.01) . HEMAKRIRAEFRESE AN, HAMD IR 54K
(A Pearson HOCRBGARIN B3, Hrp ks h ek WK Ke, RRSERE
REBR, MEPER G AT 203 BRMEFRT 199 R AE M g 25 R, bR THRE LK 2o, Higy 12 Atk
TN R Y (ELAR e W £ A T e A1, 3¢ W B 4gh £ 0 £ 2R R R B T AR, X S R A& PR Takita
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S BRR SR, R, X GFR eMEE AE ST, K EAE SRR AN (A

RIS RRY], 16 T IRHEMErE S “ &85 157 ek RE KR SR E AR D E
TEARDG, HA RO AR R AL, e RECYERR, BEHTZ =FIE MR B R 52 ma R 5 Y 3 2
ARPT X5 E S (Cynoglossus semilaevis) =FHIESIEIR (4K IR BARIE) XHA S0 A RFSE
SESRLCS S0, (SR PHY | SR RO BH PH S R X v A R R SR 4 R — 2 5
FREA-BA A SR R R 2 H S AR ) R EAMRRO R AR, R 12 A b i fa ik
I FEMR A | RE AR, 52 18 H 8 ol o (A ER 1) R A A s RIBHFRAE S X 6 H
EHER & B L AT AR , SRR (9 = BRI O AR XUBHEAET T GE TR 6 A K i
(Larimichthys crocea) TRE I EEMMR KK | K LAK, #2013 H BRI AR R 2R A 74
K5k, 20 AR ks i 2R 2K K S5k, AR h ThRK 52 RKAEE
TSR LN, RIAESEA TR T S0 (TR S R ST PR BIBR AR S, 22 TCREN], A2 5
16 A “&ff 157 SIS aARER > EZMER, X SEER IS 0 12 H R G o0 A Xt
13 Ji% 5 20 R FE MRS RAH 3, LB AN LS 3 0 S At iR 45 L, AT LA
W, FERIARK KT (Bl6 i hIE) , s il fo A i) i FEOE AR, Hp Bes b
F R TR (RN F SO TR B C s BESS, AT RO JEE A 38t 18 T 8y A T 1 o ) A
Ry B 18 kR, AR, s (DUIKIR) Mg KB R EI I i FEIER R, X 5%
B SCAES X AR DX B AR S AR SR KOG R IR h R B B ARG, S R R A KRR AR
WrERs T R 25 R —3, FTIL, R [EI A R SAEA [F] A B B e 1A H 1 32 2R m] R A7 A 22
5o I, AR FYR SR AT R IEA R A KR B BT R R G5, LIRA T iRHIE
BEEPER G E AARICOC R, DI Has A4 T R R IR e S 5 5 A8 TR A S PSR AT

=T, AW P AREAL RN R A A I A R, R R SRS PR R A e 1R E &R
BERFI W EKFE (P < 0.01) , FORITERESL, XA FESEAT FAGS, 42RERH, ilamz
JCIRNATT R FI B E K- (P < 0.01) , A, Bitk, XF7 16 AL et 4651
57 AL R R 3 FOEASMRRAE g A AR AR E AT BRI I, A R AR . ARSI 4
SRS VR G AR SR B AR K R A 1L B R AR T A R SRR AR
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